Transbilayer movement of bile acids in model membranes.
The ability of bile acids to traverse membranes has important implications for their reabsorption from the gut, recirculation to and uptake into the liver, and resecretion into bile. The rate constant for transbilayer movement, or "flip-flop", of three common, unconjugated bile acids was determined by 13C nuclear magnetic resonance spectroscopy. At high pH, the sodium salts of the bile acids did not appreciably traverse the bilayer; however, upon protonation a rapid equilibration between the inner and outer monolayers occurred. The rate of flip-flop of each bile acid at 37 degrees C was found to be dependent on both number and location of hydroxyl groups but not on concentration in the bilayer over the range studied (2-4 wt%) nor on the presence of a different bile acid in the same bilayer.